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1. 
3,512,524 

MEDICAL DEVICE WITH CONTAINER 
RUPTURING MEANS 

John Drewe, Buntingford, England, assignor to 
Globampoule, A.G., Chur, Switzerland 

o Filed Mar. 6, 1968, Ser. No. 711,044 Claims priority, application Great Britain, Mar. 14, 1967, 
11,983/67 

nt. Cl. A61m 5/18 
U.S. C. 128-216 6 Claims 

ABSTRACT OF THE DISCLOSURE 
The container of a hypodermic syringe or eye-drop 

dispenser has a hollow projection on the end of which 
is Screwed a nozzle having a hollow needle mounted in 
its tip and pointing towards the projection. Removably 
fitted on a cylindrical part of the container adjacent the 
base of the projection is a cover for the projection and 
nozzle. Rotation of the cover in a given direction first 
acts through a driving connection to screw the nozzle 
further onto the projection, causing the needle to pierce 
the end of the latter, and then frees the driving connec 
tion to facilitate removal of the cover. 

BACKGROUND OF THE INVENTION 
This invention relates to medical appliances, such as hypodermic syringes and eye drop dispensers of the kind 

which, when supplied to the user, have a hollow needle 
arranged with a pointed end thereof directed towards, 
but spaced from, a sealed container and which are pre 
pared for use by causing the needle to be displaced rela 
tively to the container so that the said pointed end of 
the needle pierces the container, thereby establishing 
communication between the bore of the needle and the 
interior of the container. 

In known hypodermic syringes of this kind for ad 
ministering injections, the container is filled by the manu 
facturer under sterile conditions with a predetermined 
quantity of a liquid medicament before being sealed, the 
hollow needle is pointed at both ends and the pointed 
end part remote from that which is directed towards 
the Sealed container projects externally from the syringe, 
and this externally projecting end part is enclosed within 
a removable hollow cap or cover to protect it from con 
tamination. 

If, however, such a syringe is to be used for taking and 
storing specimens of blood or other body fluids, the con 
tainer, before being sealed, instead of being filled with 
a liquid medicament, may be either wholly or partly filled 
with air or may be collapsed and evacuated. 
Eye drop dispensers of the kind referred to are gen 

erally similar to the known hypodermic syringes described 
above, except that the externally projecting pointed end 
part is dispensed with and replaced by an outlet end en 
closed within and terminating flush with the outlet end of 
a nozzle part of the body of the dispenser. 
With appliances of this kind, the sealed container can 

be produced under sterile conditions by the manufacturer 
and the externally projecting end part of the needle or 
the nozzle end, in the case of eye drop dispensers, is pro 
tected from contamination by the cap or cover until the 
latter is removed. Hitherto, however, difficulty has been 
experienced in avoiding a break in the sterile chain dur 
ing the period beginning with the manipulations for caus 
ing the needle to pierce the container and ending with 
the moment when the needle is injected into the patient's 
body in the case of an injection syringe or device for 
taking and storing body fluids or when the eye drops are 
administered to the patient in the case of an eye drop dis 
penser. 
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2 
The main object of the present invention is therefore 

to provide an improved medical appliance of the kind 
referred to whereby this difficulty is obviated. 

SUMMARY OF THE INVENTION 
The medical appliance according to this invention in 

cludes a sealed, flexible-walled, hollow container having 
a closed-ended, screw-threaded hollow projection, a 
needle mounting of relatively rigid material having an 
internal Screw-thread engaged with the outer end part of 
the screw-thread on the hollow projection, a hollow 
needle mounted in the outer end part of the needle 
mounting and having a pointed end part extending 
through the interior thereof towards the closed end of 
the hollow projection and a hollow cover enclosing the 
hollow projection, the needle mounting and the hollow 
needle, the container having an annular thrust surface 
for locating the cover, and the cover and the needle 
mounting being interconnected by a rotary driving con 
nection allowing axial sliding movement between them 
and so arranged that it becomes disengaged when the 
needle mounting has been screwed a predetermined dis 
tance along the projection towards the container so as to 
cause the hollow needle to pierce the closed end of the 
hollow projection. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Preferred embodiments of this invention will now be 

described by way of example with reference to the ac 
companying drawing in which: 

FIG. 1 is an axial cross-section illustrating a hypo 
dermic syringe according to one embodiment of this 
invention, 

FIG. 2 is a cross-section on the line II-II in FIG. 1, 
FIG. 3 is an axial cross-section illustrating an eye-drop 

dispenser according to a further embodiment of this in 
vention, 

FIG. 4 is a side elevation of the eye-drop illustrated in 
FIG. 3 after preparation for use except for the removal 
of a cover shown in chain-dotted lines, 

FIG. 5 is an axial cross-section corresponding to FIG. 
3 illustrating a modification of the eye-drop dispenser 
shown in that figure, and 

FIG. 6 is a side elevation corresponding to FIG. 4 of 
the eye-drop dispenser illustrated in FIG. 5. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 
In FIGS. 1 and 2 a flexible, hollow, bellows-type col 

lapsible container made, for example, from polyethylene 
is shown at 1. This container 1 is provided at one end 
with an operating stud 2 and at the other end with a 
closed-ended hollow projection 3. 
The hollow projection 3 is made with a six-start ex 

ternal screw thread 4 which engages with a correspond 
ing internal screw thread of a needle hub 5. 
The needle hub 5 coaxially supports a hollow needle 

6 which is pointed at both ends so that, when the hollow 
projection 3 of the container 1 is screwed into the needle 
hub. 5 more than a pre-determined distance, the needle 6 
will pierce the closed end of the nozzle 3 of the container. 
The needle hub 5 is made of a rigid material such as, 

for example, polystyrene and is provided with fine longi 
tudinal serrations, shown at 7. 
A protective cover 8 made of a soft flexible material 

such as, for example, polyethylene is fitted over the needle 
hub 5 so as to engage closely with the longitudinal serra 
tions 7. The serrated portion of the needle hub and the 
portion of the protective cover engaged therewith are 
tapered inwardly at a small angle in the direction away 
from the container. 

Connected by a ratchet-toothed coupling 10 to the 
cover 8 is a hollow finger grip unit 9 which rests against 
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a frusto-conical surface on the front end of the container 
1 and encloses the greater part of said container. 
When supplied ready for use, the container 1 is sealed 

with the drug inside, the needle hub 5 with the needle 6 
mounted therein is screwed onto the hollow projection 3 
of the container 1 such a distance that the pointed rear 
end of the needle is close to, but not in contact with, the 
closed end of the hollow projection 3 and the cover 8 
is pushed over the needle hub 5, tightly engaging the 
serrations. The whole assembly is then sealed in an outer 
package (not shown), typically aluminium/polyethylene 
foil laminate, and the entire package is sterilized by 
gamma radiation. 
To use the device, the outer wrapping is removed and 

discarded. The device can then safely be handled since 
the hollow projection 3, needle hub 5 and needle 6 are 
protected from the user's hands by means of the cover 8. 
To pierce the end of the hollow projection 3 and at the 
same time remove the cover 8, the finger grip unit 9 is 
turned clockwise relatively to the cover 8, as a result 
of which the needle hub 5 is screwed further onto the 
hollow projection 3. The rotation of the cover 8 is trans 
mitted to the needle hub 5 by the engagement of the 
longitudinal serrations 7 in the latter with the soft ma 
terial of the cover, while at the same time these serra 
tions allow longitudinal movement of the cover 8 rela 
tive to the needle hub 5. When the cover 8 is rotated 
clockwise relatively to the container 1, the needle hub 5 
is screwed onto the nozzle 3, thus causing the rear end 
of the needle 6 to penetrate through the end of the hol 
low projection 3, but since the cover 8 is prevented from 
moving closer to the container 1 by the abutment of the 
finger grip unit 9 against the container 1, the needle hub 
5 will move towards the open end of the cover 8 and at 
a predetermined position will lose its frictional engage 
ment with the cover 8 which can then be removed. The 
removal of the cover 8 from the needle hub 5 is facil 
itated by the fact that, as already mentioned, both the 
inside of the cover 8 and the serrated portion 7 of the 
needle hub 5 are formed with a slight inward taper in 
the direction away from the container 1, or by forming 
the cover with an enlarged diameter bore 11 near its 
rear end, or by a combination of both means as illus 
trated. The final breaking of the frictional engagement 
takes place when the needle hub 5 is screwed fully home, 
so that rotation of the needle hub 5 relatively to the cover 
8 must take place if the action of rotating cover 8 rela 
tively to the container 1 is continued. 
When the cover 8 comes away, the needle hub 5 will 

have been firmly screwed onto the nozzle 3, thus cover 
ing the screw thread 4 on the latter and producing a rigid 
assembly. 
The provision of the ratchet drive 10 between the fin 

ger grip unit 9 and the cover 8 ensures that the needle 
hub 5 will not be accidentally unscrewed from the hol 
low projection 3 and becomes detached together with the 
cover 8. 
When the device is being opened, the finger grip unit 

9 will be held in one hand and the cover 8 in the other. 
After it has been opened, the container can be held by 
one hand and used forthwith without any need to touch 
the needle hub 5. . . . . 

In the case of a syringe to be used for taking samples 
of body fluids, the arrangement of the needle hub, needle 
and cover may be as described above, but the sealed con 
tainer will be wholly or partly filled with air or evac 
uated. 

Referring to FIGS. 3 and 4, a flexible hollow container 
21 made, for example, from polyethylene has a short 
hollow projection 22 at one end and a longer hollow 
projection 23 at its other end. The container is made with 
the end wall of the projection 22 open for filling and the 
end wall of the projection 23 closed. After filling, the 
opening in the end wall of the projection 22 is sealed, e.g. 
by heat. 
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4. 
The hollow projection 23 of the container is made with 

an external screw thread which engages with the internal 
screw tread of a nozzle 24. 
The nozzle 24 is made so that a short hollow needle 25, 

mounted in a ferrule 26, may be assembled into its outer 
end and so arranged that, when the hollow projection 23 
of the container 21 is screwed into the nozzle 24 more 
than a predetermined distance, the mounted needle 25 
will pierce the end wall of the hollow projection 23. 
The nozzle 24 is made of a rigid material such as, for 

example, polystyrene and is provided with fine longitu 
dinal serrations, shown at 27. 
A protective cover 28 made of a soft flexible material 

such as, for example, polyethylene can be fitted over the 
nozzle 24 so that a part 30 thereof engages closely with 
the longitudinal serrations 27. The interior diameter of 
that part 31 of the cover 28 which extends between the 
part 30 and the open end of the cover is enlarged so that 
there is a small clearance between the serrated circum 
ference of the nozzle 24 and the interior surface of the 
said part 30. Consequently, an annular step 32 is also 
formed between the parts 30 and 31. 
When supplied ready for use, the container 21 is sealed 

with the drug inside, the nozzle 24 with the needle 25 
mounted therein as already described is screwed onto 
the end of the hollow projection 23 such a distance that 
the tip of the needle 25 is close to, but not in contact 
with, the end wall of the hollow projection 23 and the 
cover 28 is pushed over the nozzle 24, tightly engaging 
the serrations 27, until its open end engages a shoulder 
29 on the container 21. The assembly is then sealed in 
an outer package (not shown), composed for example 
of aluminium/polythene foil laminate, and the entire 
package is sterilized by gamma radiation. 
To use the device, the outer wrapping is removed and 

discarded. The device can then safely be handled since 
the nozzle-end is protected from the user's hands by 
means of the cover 28. To pierce the end of the hollow 
projection 23 of the container and at the same time re 
move the cover 28, the container 21 is rotated relatively 
to the cover 28 in such a direction as to cause the nozzle 
24 to be screwed further on to the hollow projection 23. 
The rotation of the cover 28 is transmitted to the nozzle 
24 by the engagement of the longitudinal serrations 27 
in the latter with the soft material of the cover, while at 
the same time these serrations allow longitudinal move 
ment of the cover 28 relative to the hollow projection 23. 
When the cover 28 is rotated relatively to the container 
21, the nozzle 24 is screwed onto the hollow projection 
23 of the container, thus causing the needle 25 to pene 
trate through the end wall of the said projection 23, but 
since the cover 28 is prevented from moving closer to 
the container 21 by the abutment of the open end of the 
cover 28 against the shoulder 29, the nozzle 24 will move 
towards the opened end of the cover 28 until it is screwed 
fully home on the projection 23, as shown in FIG. 4. The 
nozzle 24 will then lose its driving engagement with the 
cover 28, due to the serrations 27 on the nozzle having 
been displaced past the annular step 32 into a position 
opposite the enlarged diameter interior surface part 31 
of the cover. The final breaking of the frictional engage 
ment between the cover 28 and the nozzle 24 occurs when 
the nozzle 24 is screwed fully home, so that rotation of 
the nozzle relatively to the cover 28 must take place if 
the action of rotating the container relatively to the 
cover is continued. 
As soon as the frictional engagement between the cover 

28 and the nozzle 24 is broken, the cover 28 becomes 
freely removable in the direction away from the con 
tainer 21. 

Before the cover 28 comes away, the nozzle 24 will 
have been firmly screwed onto the hollow projection 23 
of the container, thus covering the screw thread on the 
hollow projection and producing a rigid assembly. 
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When the device is being opened, the cover 28 will be 
held in one hand and the container 21 in the other. After 
it has been opened, the container 21 will still be held by 
one hand and can be used forthwith without moving the 
fingers and with no need to touch the nozzle 24. 
The embodiment illustrated in FIGS. 5 and 6, differs 

from that illustrated in FIGS. 3 and 4 in that the serrated 
portion 27 of the nozzle 24' and the interior surface 30' 
of the cover 28' are both formed with a slight inward 
taper in the direction away from the container 21. Thus, 
in the assembly as supplied to the user (FIG. 5), a ro 
tary driving connection is provided between the tapered 
serrated portion 27 of the nozzle 24' and the interior 
surface part 30' of the cover 28, which driving connec 
tion nevertheless permits relative axial displacement of 
the nozzle 24' with respect of the cover 28. When, how 
ever, the nozzle 24' has been screwed firmly home, as 
shown in FIG. 6, this rotary driving connection will be 
disengaged, due to the smaller diameter part of the ser 
rated portion 27 of the nozzle 24 having been displaced 
into a position within the larger diameter part of the 
interior of the cover 28, and the cover 28' can be freely 
removed. 
What is claimed is: 
1. A medical appliance, comprising 
a sealed, flexible-walled, hollow container having a 

closed-ended, screw-threaded hollow projection, 
a grip unit surrounding the container, 
a needle mounting of relatively rigid material having 

an internal screw-thread engaged with the outer end 
part of the screw-threaded hollow projection, 

a hollow needle mounted in the outer end part of the 
needle mounting and having a pointed end part ex 
tending through the interior thereof towards the 
closed end of the hollow projection, 

a hollow cover removably and rotatably mounted on 
the grip unit and enclosing the hollow projection, the 
needle mounting and the hollow needle, 

and coupling means for transmitting rotation from the 
cover to the needle mounting, while permitting axial 
displacement of the needle mounting with respect 
to the cover, so as to cause the needle mounting to be 
Screwed a predetermined distance along the hollow 
projection for effecting the piercing of the closed end 
of the latter by the said pointed end part of the 
hollow needle, 

the container having an annular abutment surface co 
axial with the hollow projection and serving to limit 
axial sliding movement of the cover towards the con 
tainer, and 

the coupling means being arranged to become discon 
nected when the needle mounting has been screwed 
through the said predetermined distance along the 
hollow projection. 
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2. A medical appliance according to claim 1, wherein 
the cover is made of relatively soft material, and 
the rotary driving connection is formed by longitudi 

nal serrations on the outer surface of the needle 
mounting which engage in an interior surface part 
of the cover. 

3. A medical appliance according to claim 2, wherein 
a part of the cover between the part thereof by which 

it is rotatably mounted on the container and the said 
interior surface part is of enlarged internal diameter, 
and 

an annular step formed between said first-mentioned 
and last-mentioned parts is so located that the rotary 
driving connection between the nozzle and the cover 
is disengaged when the nozzle is screwed fully home 
after the needle has pierced the closed end of the 
hollow projection. 

4. A medical appliance according to claim 2, wherein 
both the interior surface of the cover and the serrated 

external surface of the needle mounting are tapered 
inwardly in the direction away from the container so 
that the rotary driving connection between the nozzle 
and the cover is disengaged when the nozzle is 
Screwed fully home after the needle has pierced the 
closed end part of the hollow projection. 

5. A medical appliance according to claim 1 in which 
Said hollow finger grip unit surrounds the front part of 

the container, and 
ratchet drive means between the finger grip and the 

cover so that rotation of the finger grip in only one 
direction relatively to the container is transmitted 
to the cover. 

6. A medical appliance according to claim 5, wherein 
an interior end surface of the finger grip unit is 

arranged to engage an annular thrust surface on the 
container, and 

cooperating end thrust Surfaces are provided on the 
finger grip unit and cover adjacent the ratchet drive 
so that the cover is located through the intermediary 
of the finger grip unit against axial displacement 
towards the container. 
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